Introduction {#S0001}
============

The doctor--patient relationship (DPR) is a complex concept which begins when a patient consults a doctor and subsequently tends to follow the doctor's guidance.[@CIT0001],[@CIT0002] A relationship which is harmonious can promote social harmony and a trusting relationship can promote a patient's ability to cope with their illness.[@CIT0003]--[@CIT0005] whereas a poor DPR may lead to inferior quality of health care, patient anxiety, difficulty in coping, poor compliance, and "doctor-shopping" or non-scientific forms of treatment.[@CIT0003],[@CIT0005] Doctors' wariness of medical disputes by dissatisfied patients may induce them to order unnecessary investigations and overprescribe medications.[@CIT0006]

The DPR is currently in crisis in People's Republic of China.[@CIT0007] Its quality has continuously worsened and, in recent years, Chinese doctors have been facing increased threats to their personal safety at work in the form of verbal and physical abuse, injury, and even murder, by dissatisfied patients or their relatives throughout the country.[@CIT0008] Such attacks have become an almost daily routine.[@CIT0008]--[@CIT0010] The Chinese Hospital Association reported that violence against medical workers increased steadily from 57 events in 2010 to 150 events in 2014. Medical practice is now regarded as a high-risk occupation in People's Republic of China and this view is having an impact on young doctors and many students are now not willing to study medicine.[@CIT0011] Moreover, the general level of patients' trust in doctors is low.[@CIT0012]

A number of previous studies have attempted to explain the reasons for a poor DPR from both doctors' and patients' perspectives. For example, some researchers have described how doctors and patients, even if coming from the same social and cultural background, tend to view ill-health in very different ways.[@CIT0003] Furthermore, because of the technological superiority and skilled nature of their occupation, doctors generally assume an authoritative role which, if not accepted by the patient, may lead to conflicts.[@CIT0001] There tends to be a significant lack of concordance between doctors' objectives and patients' expectations, creating a gap in the DPR[@CIT0013] and undermining the trust and relationship between doctor and patient.[@CIT0003] Lack of communication skills on the part of doctors such as a tendency to use medical terms and not listening thoroughly to the patients' complaints can further obstruct the development of a good DPR.[@CIT0014] However, Le and some other researchers argued that a higher proportion of doctors than of patients consider the DPR to be very tense and that the current situation of poor DPR has more influence on doctors.[@CIT0015] Factors influencing the DPR from the doctors' side have been reported to include communication barriers, pressure of work, consciousness of occupational risk, doctors' social status, and hospital environment.[@CIT0015]

Based on the literature, it is apparent that the growing tensions in the DPR and the high incidence of medical disputes have a great influence on Chinese society. Factors affecting the quality of the DPR are varied. Inner Mongolia Autonomous Region is one of the five ethnic autonomous regions of People's Republic of China. These are areas with a larger number of ethnic minorities than other areas in People's Republic of China. The unique socioeconomic, historical background, traditional culture, lifestyle habits, and geographic environment in ethnic minority autonomous regions suggest that the DPR may differ from other parts of People's Republic of China. Furthermore, the unique setting of this autonomous region and the high degree of mistrust and tension between doctors and patients presents some difficulties in applying conventional models of the DPR. The closest approach is to consider the relationship one of mutual participation, in which the relationship is held to be mutually beneficial. This study, therefore, was conducted to understand the perception of DPR from the doctor and patient side, to compare the perception of DPR in provincial and city hospitals and to explore the factors associated with the perception of DPR in Inner Mongolia.

Methods {#S0002}
=======

Study design and setting {#S0002-S2001}
------------------------

This was a cross-sectional study undertaken in one provincial level and one city-level general public hospital in Hohhot city, the capital of the Inner Mongolian Autonomous Region, People's Republic of China.

Study protocol {#S0002-S2002}
--------------

The study protocol was approved by the Human Research Ethics Committee, Faculty of Medicine, Prince of Songkla University (REC Number: 58-266-18-5). Furthermore, this study was conducted in accordance with the Declaration of Helsinki. Permission and support were obtained from the two survey hospitals. Before the survey, objectives and benefits of this study were explained verbally and in written form attached to the questionnaire for the doctors and patients. Written informed consent was obtained from all those who agreed to participate in the study prior to conducting the interviews. For the participants under the age of 18 years, their parental informed consent was obtained before being enrolled in the study.

Study population {#S0002-S2003}
----------------

All doctors who were working in the selected hospital clinic for at least 6 months were eligible for the study. The doctors who were re-hired after retirement were excluded in this study because their workload was significantly lower than that of the formal doctors. In each hospital, the personnel office was requested to make a list of all doctors before selection. Doctors were chosen based on a systematic sampling of eligible doctors from each department. In practice, if a selected doctor in the list was not available to answer the questionnaire then another doctor in the same clinic was randomly chosen as a replacement.

Patients were approached after they had exited from the doctors' consultation rooms. All patients aged 16 years of more were eligible for the study. Patients who were unable to communicate, read, or write in the local language were excluded. Systematic sampling of every fifth patient who exited from the doctor's consultation rooms was employed. Patients that met the inclusion criteria were approached, greeted, and invited to participate in the survey after receiving explanation information about the study. If a patient did not meet the inclusion criteria or declined to participate, the immediate next patient was invited to participate instead. Patients who consented to participate were asked to complete a structured questionnaire at that time. Patients were told that their responses would be anonymous.

Survey instruments {#S0002-S2004}
------------------

### Doctor's questionnaire {#S0002-S2004-S3001}

A self-administered questionnaire covering three aspects was used for the doctors. The first part included items on sociodemographic factors, such as gender, age, ethnicity, marital status, household income, income satisfaction, insurance status, and the clinic or department where the doctor worked. These included Internal Medicine department (Cardiology, Respiratory, Digestive, Endocrinology, Nephrology, Neurology, Gerontology, Haematology, and Oncology), Surgery department (General surgery, Hepatobiliary surgery, Urology, Thoracic surgery, Emergency surgery, Spine surgery, Neurosurgery, Gastrointestinal surgery, Tumour surgery), Gynaecology, Obstetrics, Paediatrics, Ear-nose-throat, Traditional Chinese Medicine, Rehabilitation, Laboratory Medicine, Reproductive Medicine department, Emergency Department, and Medical Services. The second part included the Difficult Doctor--Patient Relationship Questionnaire (DDPRQ-10),[@CIT0016] which has been used in emergency and primary care[@CIT0017],[@CIT0018] and in previous research.[@CIT0014],[@CIT0019] "Difficult" in this context refers to the doctor's perception of a subjective difficulty when caring for their patients. There are five items in the DDPRQ-10 assessing the doctor's subjective experience (for example, "Do you find yourself secretly hoping that this patient will not return?"). Four questions are quasi-objective items in regard to the patient's behavior, such as "How time-consuming is caring for this patient?" One item that refers to symptoms combines elements of the patient's behavior and of the physician's subjective response ("To what extent are you frustrated by your patients' vague complaints?"). Each item is scored from 1 (not at all) to 6 (a great deal). A total score is produced by summing ratings across all 10 items to give an overall score ranging from 10 to 60, with higher scores indicating a more difficult DPR. The third part included questions referring to factors of DPR reported in previous studies. A question designed to measure the negative influence of media was: "How often have you been affected by negative media coverage of DPR?" for which the options for response were "never", "sometimes", and "often". A question that aimed to measure trust between doctors and patients from the doctor side was: "What is the degree of trust you feel from your patients?" with the response options of "low", "fair", and "high", but collapsed into two levels in the analysis: high level (high) and low level (low or fair). Another question aimed to estimate a defensive practice of medicine:

> In consideration of the tensions between doctors and patients, do you prescribe procedures or diagnostic tests or drugs that are clinically unnecessary to avoid possible troubles (such as lawsuits and disputes)?

This question was included because some doctors had reported that they had to have some defensive behaviors (such as prescribing diagnostic tests or drugs or medical procedures) as evidence in addressing patients' possible queries.[@CIT0020] Doctors were also asked to report the number of medical disputes they had encountered with patients over the previous 12 months. Those who had experienced medical disputes were then asked to state the three most common types.

### Patient self-report measures {#S0002-S2004-S3002}

From the patients' perspective, the quality of the DPR was assessed using the Patient--Doctor Relationship Questionnaire (PDRQ-9). The PDRQ-9 was derived from the Helping Alliance Questionnaire by Lubursky and has been used for scientific purposes and in practice to monitor the patient--doctor relationship in primary care settings.[@CIT0021] Each item is scored on a 5-point Likert scale ranging from 1 (very low quality) to 5 (very high quality). Items scores are summed to give an overall score ranging from 9 to 45.

In the patient questionnaire, an additional question which aimed to measure the negative influence of media was "How often have you been affected by negative media coverage concerning the doctor--patient relationship?" with options for response being "Never", "Sometimes", and "Often". The question that aimed to measure trust between doctors and patients from the patient's perspective was: "What is the degree of trust you feel in your doctor?" with options for response being "Low", "Fair", and "High".

Data collection {#S0002-S2005}
---------------

A 2-day training course which included a workshop on data collection was provided for all research assistants before the data collection. This training aimed to ensure that all assistants fully understood their respective roles and responsibilities. To evaluate the interpretability and understanding of items by the participants, a pilot study was conducted in a non-study hospital to test the questionnaire and finalize the tools for quality assurance.

For the main study, patients' and doctors' data were collected during May 8--June 24, 2016. Both interviewer-administered and self-administered questionnaires were used in this part. The interviewer-administered questionnaire was used for some elderly patients who could communicate well but had literacy difficulties. The participating patients were asked to complete measurements immediately after a consultation. However, to avoid affecting doctors' work, the participating doctors were required to answer the questionnaires after they finished a day's work.

The sample size calculation was based on the previous literature and the objectives of the study. To identify factors related to the DPR among doctors, we assumed the prevalence of any factor to range from 10% to 90% and a power of 80% to detect a difference in DDPRQ-10 score of at least 0.9 standard deviations as statistically significant at a type I error probability of 0.05, requiring a sample size from each hospital of 109 doctors. Considering a response rate of 95%, the number of doctors that needed to be approached was calculated to be 115 doctors from each of the provincial-level and city-level hospitals.

For patients, to identify factors related to the DPR, we assumed the prevalence of any factor to range from 10% to 90% and a power of 80% to detect a difference of at least 0.6 standard deviations as statistically significant at a type I error probability of 0.05, a sample size of 290 patients would be required from each of the provincial and city-level hospitals. Considering a response rate of 90%, the actual number of patients that needed to be approached was increased to at least 323 in each hospital.

Data analysis {#S0002-S2006}
-------------

Data from the doctors' and patients' questionnaires were double-entered into a database using EpiData version 3.1. R and Stata statistical software were used to analyze the data (R version 3.3.2, R Core Team, Vienna, and Stata version 14.1, StataCorp, College Station, TX, USA).

Directed acyclic graphs (DAG) were created to represent the potential causal relationships between all relevant variables and the outcomes, DDPRQ-10, and PDRQ-9 (DAGitty Version 1.1, Johannes Textor, Utrecht University, NL, USA). Chi-square tests, independent sample *t*-tests, and analysis of variance were used to compare categorical and normally distributed continuous variables, respectively, between groups, while the Wilcoxon rank sum test was used to compare non-normally distributed variables. Multivariate linear regression was used to identify the magnitude of associations conditioning by assessing coefficients of total effect and their 95% confidence interval on appropriate sets of adjustment variables as indicated by the DAG.

For each independent variable, covariates were selected for inclusion in the models based on a DAG. The following variables were considered in the context of doctors' DAG: hospital level, department, sex, age, education, technical title, weekly work time, income, income satisfaction, coordination, hospital environment, media influence, frequency of medical dispute, ethnicity, number of patient per day, defensive behavior, pressure, degree of trust. Potential relationships between the outcome DDPRQ-10 and other variables were assigned based on knowledge of the literature and an understanding of their possible relationships ([Figure S1](#SF0001)). The factors considered in the context of the patients' DAG were: hospital level, ethnicity, income satisfaction, waiting time, consultation time with the doctor, the expectation of treatment result, trust in the doctor, hospital environment, and media influence. Relationships between the outcome PDRQ-9 and other variables were assigned based on knowledge of the literature and an understanding of their possible relationships ([Figure S2](#SF0002)).

Potential confounder variables for the total effect of each independent variable or confounder and intermediate variables for the direct effect were identified from the DAG to minimize bias in the estimated coefficients.

Results {#S0003}
=======

Socio-demographic characteristics of doctors {#S0003-S2001}
--------------------------------------------

A total of 240 questionnaires were sent out for doctors. A total of 229 were returned and 226 were valid. The response rate was 95.4%. The majority (52.7%) were male, aged 30--40, married, had a master's degree, and belonged to the Han ethnic group. The majority (92.5%) worked more than 40 hrs per week, met no \<30 patients per day (58.1%), and felt pressure from work (75.2%). Most doctors had a good coordination with their colleagues, but the feeling of trust from their patients was not high. Most doctors were influenced by the negative media. Most had defensive behaviors, thought the hospital environment was not good, and had a history of medical disputes.

DDPRQ-10 {#S0003-S2002}
--------

The DDPRQ-10 scores ranged from 14 to 48 (mean=32.85; SD=6.07). As shown in [Table 1](#T0001){ref-type="table"}, doctors from the provincial hospital had a higher mean DDPRQ-10 score than those from the city hospital (*P*=0.039). Doctors who worked in Internal Medicine clinics also had a higher DDPRQ-10 score on average compared to doctors who worked in other clinics ([Table 1](#T0001){ref-type="table"}).Table 1Demographic characteristics of doctors and univariate analysis of DDPRQ-10 scoresVariablen(%)DDPRQ-10 scoreMeanSD*P*-value\***Level of hospital**0.039 Provincial116(51.3)33.666.00 City110(48.7)31.996.06**Department**0.024 Surgery68(30.1)32.34^a,b^6.42 Internal Medicine98(43.4)34.04^a^6.30 Others60(26.5)31.47^b^4.89**Sex**0.198 Male119(52.7)32.356.27 Female107(47.3)33.395.82**Age (years)**0.012 ≤3047(20.9)30.83^a^5.70 31--40124(55.1)33.82^b^5.93 41--6054(24.0)32.26^a,b^6.31**Ethnicity**0.067 Han177(78.3)32.435.90 Mongolian or others49(21.7)34.356.50**Marital status**0.848 Single30(13.3)32.675.31 Married196(86.7)32.876.19**Academic degree**0.022 Bachelor and below87(38.5)31.54^a^6.48 Master116(51.3)33.90^b^5.62 Doctor23(10.2)32.48^a,b^5.92**Technical title**0.302 Junior77(34.1)32.215.85 Middle90(39.8)33.606.12 Senior59(26.1)32.536.26**Income** (RMB/month last year)0.745 ≤400080(35.6)32.466.52 4001--500078(34.7)33.215.24 \>500067(29.8)32.796.47**Income satisfaction**0.012 Satisfied17(6.2)29.29^a^5.19 Fair83(36.7)32.33^a,b^5.92 Dissatisfied126(55.8)33.67^b^6.11**Working hours per week**0.081 ≤4017(7.5)29.886.94 \>40209(92.5)33.095.95**Number of patients per day**0.320 \<3097(41.9)32.366.13 ≥3070(58.1)33.346.47**Pressure**0.003 No pressure56(24.8)30.736.02 Pressure170(75.2)33.54^b^5.94**Coordination**0.956 Bad Coordination40(17.7)32.805.47 Good Coordination186(82.3)32.856.21**Trust feeling from patients**0.048 Low and fair127(56.2)33.546.26 High99(43.8)31.95^a^5.72**Environment**\<0.001 Good97(42.9)31.206.05 Not good129(57.1)34.095.81**Negative media influence**0.006 Never19(8.4)30.21^a^5.83 Sometimes128(56.6)32.27^a^6.00 Often79(35.0)34.42^b^5.93**Defensive behavior**\<0.001 Never54(23.9)31.28^a^6.55 Sometimes142(62.8)32.49^a^5.70 Often30(13.3)37.37^b^4.08**Medical dispute**0.007 None92(40.7)31.675.76 Experienced medical dispute134(59.3)33.736.17[^1]

There were no significant differences in DDPRQ-10 scores according to sex, ethnicity, or marital status, but the doctors aged 31--40 reported higher scores on average than doctors aged 30 or less. Doctors who had a master's degree had higher scores on average than doctors who had a lower level degree.

For work-related variables, there were no significant differences in DDPRQ-10 scores by technical title, income, weekly work time, level of coordination with colleagues, or the number of patients seen per day. However, doctors who were satisfied with their income, considered the hospital environment to be good, did not feel pressure, or felt trust from their patients had lower DDPRQ-10 scores. Doctors who were often affected by the negative media coverage, having a previous experience of medical disputes, or often prescribed unnecessary diagnostic tests, drugs, or medical procedures, reported higher DDPRQ-10 scores.

This study showed that more than half of the doctors (59.3%) had been involved in at least one medical dispute at their work during the past year. Doctors from the provincial hospital were more prone to medical disputes, with 42.2% having experienced 1--3 incidents, 19.0% 4--6 disputes, and 13.8% seven or more medical disputes in the previous year. Verbal conflicts with patients were the most frequently reported (n=434), followed by patients complaining to the health administration or hospital (n=138). Thirty doctors (13.3%) had experienced a physical assault over the past 12 months. However, medical malpractice litigation was less common -- only 14 cases were reported. [Figure 1](#F0001){ref-type="fig"} shows the percentage of doctors having medical disputes in the previous year by hospital level. The percentage of doctors in the provincial level hospital (75.0%) was higher compared to that of doctors in the city-level hospital (42.7%).Figure 1Percentage of doctors having medical disputes in the previous year by hospital level.

Sociodemographic characteristics of patients {#S0003-S2003}
--------------------------------------------

A total of 713 patients participated in the study and returned the questionnaires. The response rate was 90.2%. The characteristics of the patients are shown in [Table 2](#T0002){ref-type="table"}. The majority were female, aged \<30 years, married, belonged to the Han ethnic group, and had medical insurance. Waiting times were \<1 hr for half of the patients and doctor consultation times ranged from 1 to 60 mins. The level of medical knowledge was average and most had a high expectation of treatment results. Most had a high level of trust in their doctor and thought the hospital environment was good.Table 2Demographic characteristics of patients and univariate analysis of PDR-9 scoresCharacteristicn(%)PDR-9 scoresMeanSD*P*-value\***Level of hospital**0.025 City337(47.3)32.037.72 Provincial376(52.7)30.757.37**Department**0.614 Internal Medicine167(24.0)31.847.46 Surgery81(11.6)31.017.23 Others^†^448(64.4)31.227.69**Sex**0.323 Female518(74.9)31.207.55 Male174(25.1)31.857.43**Age (years)**0.167 16--30331(47.4)31.757.69 31--40198(28.3)30.496.94 41--94170(24.3)31.517.87**Ethnicity**0.018 Han595(83.5)31.617.48^a^ Mongolian90(12.6)29.317.96^b^ Others28(3.9)32.567.11^a^**Marital status**0.108 Single122(17.2)32.517.77 Married575(81.1)31.107.51 Others12(1.7)33.507.14**Education**0.475 Senior high school and below249(35.1)31.827.80 Junior college231(32.5)31.147.46 Bachelor and above230(32.4)31.057.42**Household Incomes** (RMB)0.216 ≤5,000309(51.1)31.927.71 5,001--10,000230(38.0)31.207.03 \>10,00066(10.9)30.268.58**Income satisfaction**\<0.001 Satisfied184(26.8)33.31^a^7.32 Fair390(56.8)30.71^b^7.34Dissatisfied113(16.4)30.38^b^8.39**Insurance**0.416 No133(18.7)31.837.35 Yes578(81.3)31.257.62**Waiting time** (minutes)\<0.001 ＜60336(49.9)32.36^a^7.41 60--179244(36.3)30.88^b^7.46 ≥18093(13.8)28.77^c^7.26**Consultation time with doctor** (minutes)\<0.001 ≤5269(41.1)29.53^a^7.43 6--10233(35.6)32.59^b^6.68 \>10152(23.2)32.65^b^7.84**Level of medical knowledge**0.974 Low141(19.9)31.458.00 Average483(68.1)31.297.32 High85(12.0)31.278.18**Expectation of treatment result**\<0.001 Low--fair202(28.7)29.137.65 High502(71.3)32.197.33**Degree of trust in doctor**\<0.001 Low--fair208(29.5)27.317.04 High498(70.5)33.047.05**Hospital environment**\<0.001 Not good236(33.4)28.857.75 Good470(66.6)32.617.07**Frequency of negative media influence**0.013 Never290(41.1)32.00^a^8.03 Sometimes388(55.0)31.04^a^7.01 Often28(4.0)27.89^b^8.50[^2]

PDRQ-9 {#S0003-S2004}
------

PDRQ-9 scores ranged from 9 to 45 (mean=31.36; SD=7.56). The mean PDRQ-9 score of patients at the province hospital was lower than that for the city hospital (*p*=0.025) ([Table 2](#T0002){ref-type="table"}). Patients of Han ethnicity had a higher PDRQ-9 score than those of Mongolian ethnicity. Patients who were satisfied with their household income reported higher PDRQ-9 scores than those who were not. Longer waiting times correlated with lower PDRQ-9 scores, while patients who spent \<5 mins consulting the doctor reported lower PDPRQ-9 scores on average than patients who spent longer than 5 mins. Patients who considered the hospital environment to be good, or had a high degree of trust in doctors reported higher PDRQ-9 scores. Patients who were often influenced by negative media coverage reported a lower PDRQ-9 score compared to those who reported being less frequently influenced.

Factors associated with DPR from the doctors' perspective {#S0003-S2005}
---------------------------------------------------------

Results of the regression modeling are shown in [Table 3](#T0003){ref-type="table"}. Based on multiple linear regression analyses, 12 predictors of DDPRQ-10 were identified. Provincial level doctors had on average a 1.66 (95% CI=0.08--3.24) higher score compared to city-level doctors (*p*=0.039). Significantly higher scores were also found for doctors aged 31--40 years, working in the Internal Medicine department, having a master's degree, being dissatisfied with their income, considering the hospital environment to be bad, being often affected by the negative media, working more than 40 hrs per week, suffering pressure, and having defensive behaviors.Table 3Adjusted coefficients for DDPRQ-10 scores from linear regressionExposureMinimally sufficient adjustment set^\#^Exposure variable levelAdjusted coefficient(95% CI)*P*-value\***Type of hospital**Total effectNo adjustmentRef: City0--0.039Province1.66(0.08, 3.24)Direct effectcli, co, ed, env, md, dsp, pnu, psc, tru, wtRef: City0--0.116Province−0.62(−3.01, 1.77)**Clinic**Total effectNo adjustmentRef: Surgery0^ab^--0.024Internal Medicine1.70^a^(−0.16, 3.57)Others−0.87^b^(−2.97, 1.22)Direct effectage, co, ed, hos, insa, md, dsp, nati, pnu, psc, prss, sex, tech, tru, wtRef: Surgery0^ab^--0.012Internal Medicine2.17^a^(−0.40, 4.75)Others−0.82^b^(−3.56, 1.92)**Age (years)**Total effectNo adjustmentRef: ≤300^a^--0.01131--402.98^b^(0.96, 5.00)＞401.43^ab^(−0.92 3.78)Direct effectcli, ed, insa, md, dsp, pnu, prss, tech, tru, wtRef: ≤3000.02331--402.67(−0.52, 5.85)＞402.16(−1.97, 6.30)**Academic degree**Total effectNo adjustmentRef: Bachelor and below0^a^--0.022Master2.36^b^(0.68, 4.03)Doctoral0.94^ab^(−1.83, 3.70)Direct effectage, cli, hos, insa, pnu, techRef: Bachelor and below0--0.074Master0.79(−1.52, 3.10)Doctoral−1.06(−4.73, 2.61)**Income satisfaction**Total effectage, cli, ed, pnu, techRef: Satisfied0^a^--0.003Fair3.17^ab^(−0.31, 6.64)Dissatisfied4.71^b^(1.28, 8.13)Direct effectage, cli, ed, md, pnu, psc, tech, truRef: Satisfied0^a^--0.002Fair3.08^ab^(−0.32, 6.48)Dissatisfied3.99^b^(0.57, 7.40)**Working hours per week**Total effectcli, pnuRef: ≤400--0.042＞403.49(0.01, 6.97)Direct effectage, cli, co, hos, md, dsp, pnu, prs, prss, truRef: ≤400--0.034＞401.28(−2.27, 4.83)**Work pressure**Total=Directage, cli, md, dsp, tru, wtRef: No0--＜0.001Yes1.90(0.04, 3.76)**Environment**Total=DirecthosRef: Good0--0.002Average2.72(1.04, 4.40)Bad2.59(0.09, 5.10)**Negative media influence**Total effectNo adjustmentRef: Never0^a^--0.006Sometimes2.06^a^(−0.83, 4.94)Often4.21^b^(1.21, 7.21)Direct effectage, cli, co, hos, insa, dsp, pnu, psc, prss, tru, wtRef: Never0--0.907Sometimes0.69(−2.91, 4.29)Often0.86(−2.98, 4.69)**Trust**Total effectmdRef: High0--0.047Low1.11(−0.51, 2.72)Direct effectage, cli, co, hos, insa, md, dsp, pnu, psc, prss, wtRef: High0.026Low0.47(−1.49, 2.43)**Defensive behavior**Total effectcli, insa, md, truRef: Never0^a^--＜0.001Sometimes1.20^a^(−0.61, 3.01)Often5.56^b^(2.91, 8.22)Direct effectcli, co, hos, insa, md, dsp, pnu, tru, wtRef: Never0^a^--＜0.001Sometimes1.81^a^(−0.43, 4.06)Often5.24^b^(1.90, 8.57)**Medical dispute**Total effectco, hos, md, pnu, psc, tru, wtRef: Never0--0.054Yes0.28(−1.80, 2.37)Direct effectage, cli, co, hos, md, pnu, psc, prss, tru, wtRef: Never0--Yes1.00(−1.11, 3.11)0.035[^3]

Results showed the total effect of long working hours (coefficient 3.49; 95% CI=0.01, 6.97) was greater than the direct effect (coefficient=1.28; 95% CI=−2.27, 4.83), indicating that much of the total effect of longer working hours may be mediated through its association with the intermediate of pressure of work. Similarly, the total effect of increased difficulty reported by doctors in the provincial hospital (coefficient=1.66; 95% CI=0.08, 3.24 compared with the direct effect −0.62; 95% CI=−3.01, 1.77) is likely to be mediated via the associations with poorer perception of hospital environment and larger number of patients per day; and that of increased frequency of negative media influence (4.21; 95% CI, 1.21, 7.21 compared with the direct effect 0.86; 95% CI=−2.98, 4.69) to be mediated via its associations with the greater tendency to make unnecessary prescriptions, the feeling of pressure and the perception of a low level of trust between doctors and patients. The apparent differences between the total and direct effect of a masters' degree could not be explained by any of the intermediates indicated in the causal graph.

Factors associated with DPR from the patients' perspective {#S0003-S2006}
----------------------------------------------------------

Based on the multivariate analysis, nine variables were found to be significantly associated with PDRQ-9 ([Table 4](#T0004){ref-type="table"}). Patients from the provincial level hospital had on average a −1.28 coefficient (95% CI, −2.39, −0.17) lower PDRQ-9 score compared to city-level patients (*p*=0.024). Significantly lower PDRQ-9 scores were also seen for Mongolian patients, patients who were dissatisfied with their income, longer waiting time, shorter consultation time with doctors, lower expectation of treatment result, low level of trust in the doctor, poor hospital environment, and more frequent negative media influence. When the effect of hospital level on patient satisfaction via the pathways of waiting time and consultation time was examined, the coefficient decreased from −1.28 to −2.16 indicating a major contribution of waiting and consultation times to the poorer satisfaction of outpatients in the provincial hospital.Table 4Adjusted coefficients for PDRQ-9 scores from linear regressionExposureMinimally sufficient adjustment setExposure Variable levelCoefficient95% CI*P*-value\***Hospital type**Total effectNo adjustmentRef: City0--0.024Province−1.28(−2.39 −0.17)Direct effectClinic, Environment, Wait time, consultation timeRef: City0--0.052Province−1.13(−3.04 0.01)Direct+waiting time and consultation time effectClinic, EnvironmentRef: City0\<0.001Province−2.16(−3.27 −1.05)**Nationality**Total=DirectNo adjustmentRef: Han0^a^--0.019Mongolia−2.30^b^(−3.97, −0.63)Others0.92^a^(−1.94, 3.78)**Income satisfaction**Total effectIncomeRef: Satisfied0^a^--\<0.001Fair−2.79^b^(−4.22, −1.35)Dissatisfied−3.76^b^(−5.65, −1.86)Direct effectAge, Income, InsuranceRef: Satisfied0^a^--\<0.001Fair−2.70^b^(−4.15, −1.26)Dissatisfied−3.79^b^(−5.70, −1.89)**Waiting time (minutes)**Total=DirectClinic, HospitalRef: ＜600^a^--0.00260--179−1.20^a^(−2.47, 0.07)≥180−3.12^b^(−4.89, −1.35)**Consultation time (minutes)**Total=DirectClinic, HospitalRef: ≤50^a^--\<0.0016--102.89^b^(1.58, 4.19)＞102.98^b^(1.50, 4.46)**Expectation of treatment**Total=DirectEducation, KnowledgeRef: Low and General0--\<0.001High3.10(1.86, 4.33)**Trust doctor**Total=DirectMediaRef: High0--\<0.001Low and Fair−5.59(−6.73, −4.44)**Environment**Total=DirectHospitalRef: Not good0--\<0.001Good4.08(2.92, 5.23)**Negative media influence**Total effectEducationRef: Never0^a^--0.018Sometimes−0.92^a^(−2.08, 0.23)Often−4.00^b^(−6.94, −1.06)Direct effectEducation, TrustRef: Never0--0.156Sometimes−3.08(−1.47, 0.71)Often−2.07(−5.47, 0.07)　[^4]

Discussion {#S0004}
==========

This cross-sectional study conducted in one provincial and one city-level hospital of Hohhot explored the quality of the DPR and its associated factors from the doctors' and outpatients' perspective in Inner Mongolia Autonomous Region of People's Republic of China. In this study, the provincial hospital sample was located in urban area of the city, which has 52 clinical medical departments, 1,891 open beds, and 2,973 employees, and sees 2.4 million outpatients per year, whereas the city hospital sample was adjacent to the suburb and rural area of the city, which has 48 clinical medical departments, 1,000 open beds, and 1,800 employees, and sees 700 thousand outpatients per year. These are two very representative samples in Inner Mongolia Autonomous Region. Most of the provinces in People's Republic of China have these two level hospitals and the classification of hospital grades is based on uniform national standards. Nevertheless, while the findings are considered well representative of the unique setting of Inner Mongolia Autonomous Region including both urban and rural areas, the applicability to other areas of People's Republic of China may need to be confirmed in further studies.

The frequency of medical disputes in these two hospitals was high, particularly among doctors in the provincial level hospital. More than half of the doctors had experienced at least one medical dispute with their patients over the past 12 months. The practical form of disputes varied from official complaints to physical violence. Medical malpractice litigation was rare. These results are similar to those from Shenzhen city's investigation in Guangdong province of People's Republic of China, which showed that 44.8% of the physicians had experienced some form of medical conflict in the previous year.[@CIT0006]

Another finding was that, after adjusting for other factors, the DPR was significantly associated with hospital level, negative media influence, income satisfaction, and hospital environment from the perspectives of both doctors and patients. From the doctors' perspective, those working in the provincial hospital reported a significantly more difficult DPR than doctors in the city hospital. Similarly, patients attending the provincial hospital reported a significantly lower quality DPR than patients attending the city hospital. Moreover, the percentage of frequency of medical disputes reported from provincial doctors (75.0%) was significantly higher than the number from city hospital (42.7%). Similar results[@CIT0022] showed that the level of harmony in the DPR was low in People's Republic of China, and the medical staff from a high-level hospital had a worse DPR compared with those from a low-level hospital. In this study, comparing the total and direct effects of level of hospital on patient satisfaction suggests that long waiting time and short consultation time in the provincial hospital are important intermediates in the pathway whereby hospital level affects outpatient satisfaction. The average daily number of outpatients per doctor at the provincial hospital in our study is approximately 95, while that in city hospital is about 40. This means that the doctors in the provincial hospital can offer an average of 3--5 mins consultation time for each patient. Morrell[@CIT0023] indicated that the patients were less satisfied with the consultation if the doctors spent less time with the patients. Hence, it is reasonable that the DPR in the provincial hospital was worse than that in the city hospital. The results of this study also demonstrate that long waiting times and the shorter consultation times with the doctor were predictors of worse DPR from the patients' perspective. Cape[@CIT0024] and Mohd[@CIT0025] also found that waiting time is an important factor related to patient satisfaction and short contact time spent with the doctor is a common source of patient dissatisfaction with the consultation process.

Negative media influence was found to be a significant factor contributing to the tense DPR from both doctors' and patients' perspectives. This result is consistent with two previous studies which reported that both doctors and patients considered that mass media, in addition to the health care system, was the main factor affecting the DPR.[@CIT0015],[@CIT0026] Nowadays, the Chinese media play an important role in the coverage of the DPR, possibly stimulating tension between them.[@CIT0027] Media reports excessively highlight the "tension, opposition and conflict" in the DPR, which can damage the trust between doctors and patients, and intensify people's hostility toward medical staff.[@CIT0028] Similar to findings from other studies,[@CIT0029],[@CIT0030] our study shows that dissatisfaction with income, among both doctors and patients, was associated with worse perceptions of the DPR. Moreover, the perception of a better hospital environment was associated with better DPR. Cai and other researchers found that uncaring attitudes, poor facilities, inflated medical bills, and cumbersome procedures were among the major complaints of hospital inpatients.[@CIT0031]

No differences across clinic type were found in the quality of DPR from the perspective of the patients, but doctors working in the Internal Medicine department had worse perceptions compared to other departments. By contrast, He[@CIT0006] reported that surgery departments were more prone to medical disputes from doctors' perspectives in Shenzhen, a city in the south of People's Republic of China. However, many socioeconomic characteristics differ between regions of People's Republic of China including aspects of payment of medical fees, availability of medical equipment, and human resources for health. In particular, some ethnic minority areas located in the northwest of People's Republic of China have a relatively backward economic development and differences in factors influencing the DPR are not unexpected.

Doctors aged between 31 and 40 and holding a master's degree perceived that their patients were more difficult than doctors with a bachelor's degree, a result that contrasts with a study by another researcher,[@CIT0032] who reported that while doctors' and patients' education level had an influence on the DPR, age had no effect. Our study also showed that doctors who worked more than 40 hrs per week and felt pressure perceived that the relationship with their patients was more difficult. Similarly, some researchers found that higher workloads resulted in doctors behaving more defensively, which is consistent with parts of our findings.[@CIT0006] In our study, 76.1% of doctors reported that they sometimes prescribed unnecessary procedures or diagnostic tests or drugs to avoid possible troubles later. Furthermore, those doctors who had defensive behaviors reported more difficult patients compared with the doctors who never had defensive behaviors. However, a tense DPR could, in turn, give rise to defensive behaviors, as has been reported by other researchers,[@CIT0006] thus forming a vicious cycle.

In this study, from the patient's perspective, Mongolian ethnicity was associated with a lower DPR. One possible reason is that most of the doctors in the study hospitals were of Han ethnicity and could not speak the Mongolian language. Therefore, compared to the Han patients, Mongolian patients may have experienced a poorer communication and therefore perceived a poorer DPR. Similar results were found in a study by Ferguson, where race, ethnicity, and language had a substantial influence on the quality of the DPR.[@CIT0033] In contrast with a previous study,[@CIT0020] which reported that patients' higher expectation was the major reason for a worse DPR in the opinion of doctors, our study showed that high patient expectation was associated with better DPR indicating that there are obvious differences between doctors and patients in the perception of the DPR. Furthermore, the results of this study uncovered that a low degree of trust is one factor that causes tension between doctors and patients. According to Hsiao, over-prescription accounts for more than one-third of all pharmaceutical expenditure.[@CIT0034] It is also common for medical staff in People's Republic of China to be given "red envelopes" (cash bribes) from patients.[@CIT0035] Such a monetary relationship is somewhat incompatible with the development of a trusting relationship between doctors and patients. Building an environment of trust between the doctors and patients should be a priority of the health services in People's Republic of China.

Compared with other previous studies, the main strength of this study is the use of standard questionnaires, which included multiple aspects of the DPR to evaluate the DPR as the outcome, for the doctors and patients. The use of a standard questionnaire increased the reliability and validity of the assessment of the DPR. Secondly, multivariate modeling was used to detect factors influencing DPR in which confounding was controlled for appropriately. The third strength of this study is the use of DAG to specify causal pathways and estimate associations with minimum bias.[@CIT0036]

This study, however, has some limitations. Firstly, there were some sensitive questions in the doctors' questionnaire such as the items on doctors' income and defensive practices. In particular, the question on defensive practice is likely to be under- rather than over-reported by doctors. Their aberrant behavior could be a motivation for misreporting. Thus, respondents' unwillingness to uncover their actual behaviors has the potential to introduce bias. In order to reduce such bias, we phrased this question, as done in a previous study,[@CIT0006] in such a way as to minimize its sensitivity and to be acceptable to the doctors in our study. At least our study can obtain a minimum estimation of the prevalence of doctors' defensive practices. Furthermore, we maintained anonymity and used volunteer interviewers rather than administrative staff members at the hospital to distribute and collect the questionnaires in the expectation that this would encourage the doctors to answer the questionnaire truthfully. A second limitation is that only quantitative data were collected in this study. In order to better understand the viewpoint of the DPR from the doctors' and patients' perspectives, qualitative studies including in-depth interviews, which can explore the culture-specific issues in greater depth, should be undertaken. Thirdly, this study only explored factors influencing the DPR from doctors' and patients' perspectives. There was no attempt at exploring the implications of the various levels of satisfaction reported by either patients or doctors. Further study should consider more questions, such as effect on drug compliance and on symptom relief, that may be making a more meaningful and valuable study. Lastly, in this study, there were some replacements for doctor non-responders. It is possible that the replacements may have differed somewhat from the non-responders. However, the number was very low and unlikely to substantially affect the overall findings.

Conclusion {#S0005}
==========

Using a cross-sectional study in Hohhot, Inner Mongolia Autonomous Region of People's Republic of China, provincial hospital type, income dissatisfaction, perception of poor hospital environment, and negative media influence were strongly associated with perceived poor quality of the DPR by both doctors and patients. Additional factors from the doctors' side were Internal Medicine clinics, mid-age of doctors, mid-level education, long weekly hours, a feeling of pressure, and the practice of defensive behaviors. From the patients' side, additional factors were Mongolian ethnicity, long waiting time, short consultation time with doctors, low expectation of the treatment result, and lower degree of trust in the doctor. Therefore, enhancing the income satisfaction through rational salary reward system, improving hospital environment, and reducing negative media reports are potential ways to improve the DPR from both doctors and patients perspectives. Reducing doctors' workload, relieving their pressure of work, controlling their defensive behaviors, finding ways to solve the problems of long waiting time and short consultation time for patients, and fostering a higher degree of patients' trust in the doctor, should also contribute to an improvement in the DPR. The study may provide a useful basis on which health policy makers and administrators could formulate policy changes and develop strategies to reduce the problem of the tense DPR in Chinese hospitals.
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Figure S1Directed acyclic graph linking difficult doctor--patient relationship as experienced by doctors, sociodemographic and other potentially related variables. In this graph, difficult doctor--patient relationship is shown as the outcome of interest and the work time as the main exposure. For direct effect, age, clinic, coordination, hospital type, media, patient number, prescribe, and trust arepotential confounders. Medical dispute and pressure are intermediate variables.Figure S2Directed acyclic graph linking patient--doctor relationship as experienced by patients, sociodemographic and other potentially related variables. In this graph, patient--doctor relationship is shown as the outcome of interest and the hospital type as the main exposure. Department is a potential confounder. Environment, wait time, and consultation time are intermediate variables.

[^1]: **Notes:** ^a,b,c^Values within exposure not having a superscript in common differ significantly (*p*\<0.05, *t*-test). \**P*-value from Wald's test. ^†^Includes Gynaecology (8), Obstetrics (7), Paediatrics (2), Ear-nose-throat (15), Traditional Chinese Medicine (10), Laboratory Medicine (5), Rehabilitation (8), Reproductive Medicine department (2), Emergency Department (2), and Medical Services (1).

[^2]: **Notes:** ^a,b,c^Values within exposure not having a superscript in common differ significantly (*P*\<0.05, *t*-test). Missing values are not shown in the table. \**P*-value from Wald's test. ^†^Includes Gynaecology (183), Obstetrics (116), Paediatrics (6), Ear-nose-throat (71), Traditional Chinese Medicine (8), Laboratory Medicine (61), Reproductive Medicine Department (2), and Emergency Department (1).

[^3]: **Notes:** ^\#^In the "Minimally sufficient adjustment set" column, the underlined variables are intermediate variables, others are confounders. ^a,b,c^Values within exposure not having a superscript in common differ significantly (*t*-test). \**P*-value from Wald's test.

    **Abbreviations:** co, coordination; ed, education; env, hospital environment; hos, hospital level; insa, income satisfaction; md, media influence; dsp, frequency of medical dispute; nati, nationality; pnu, number of patient per day; psc, defensive behaviour; prss, pressure; tech, technical title; tru, degree of trust; wt, weekly work time.

[^4]: **Notes:** ^\#^In the "Minimally sufficient adjustment set" column, the variables with underline are intermediate variables, others are confounders. ^a,b,c^Values within exposure not having a superscript in common differ significantly (*P*\<0.05, *t*-test) \**P*-value from Wald test.
